Apoptosis in sulfur mustard treated A549 cell cultures.
The chemical warfare agent sulfur mustard (SM) is a strong alkylating agent that leads to erythema and ulceration of the human skin several hours after exposure. Although SM has been intensively investigated, the cellular mechanisms leading to cell damage remain unclear. Apoptosis, necrosis and direct cell damage are discussed. In this study we investigated apoptotic cell death in pulmonary A549 cells exposed to SM (30-1000 microM, 30 min). 24 h after SM exposure DNA breaks were stained with the TUNEL method. Additionally, A549 cells were lysed and cellular protein was transferred to SDS page and blotted. Whole PARP as well as PARP cleavage into the p89 fragment, an indicator of apoptosis, were detected by specific antibodies. SM concentration dependent increase in TUNEL positive cells and PARP cleavage showed that SM is an inducer of apoptosis. It has been previously suggested that AChE is activated during apoptotic processes and may be involved in apoptosis regulation. Therefore, we examined AChE activity in A549 cells upon induction of apoptosis by SM (100-500 microM). Increased AChE activity was found in SM treated A549 cell cultures examined as determined by the Ellman's assay and by western blot. AChE activity showed a strong correlation with TUNEL positive cells. However, the broad caspase inhibitor zVAD and the PARP-inhibitor 3-aminobenzamide had no protective effect on A459 cells measured with AChE activity and frequency of TUNEL positive cells. In summary, our studies demonstrate that AChE activity may be a potential marker of apoptosis in A549 cells after SM injury. To what extent AChE is involved in apoptosis regulation during SM poisoning has to be further investigated.